Genetic diversity of three Elymus species indigenous to Japan and East Asia (E. tsukushiensis, E. humidus and E. dahuricus) detected by AFLP.
With the aim of broadening the gene pool of Triticeae for crop improvement, the genetic diversity of three hexaploid Elymus species indigenous to Japan and East Asia (E. tsukushiensis, E. humidus and E. dahuricus) was evaluated using amplified fragment length polymorphism (AFLP) markers. A total of 34 accessions: five of E. tsukushiensis, 13 of E. humidus, 15 of E. dahuricus, and one tetraploid Elymus species as an outgroup, were analyzed. The AFLP analysis was conducted with 12 selective primer combinations. In all, 329 bands were scored. The average number of bands scored per accession was 135.3. Among the 34 accessions, no polymorphism was detected among 10 accessions of E. humidus and among three accessions of E. tsukushiensis. Each species showed a diagnostic band pattern. One accession of E. humidus showed a band pattern intermediate between those of E. humidus and E. tsukushiensis, suggesting the occurrence of interspecific introgression. The level of intraspecific variation was highest in E. dahuricus (1-psb = 0.17, pi = 0.010), followed by E. tsukushiensis (1-psb = 0.14, pi = 0.008) and E. humidus (1-psb = 0.03, pi = 0.002). The level of interspecific variation was higher than that of intraspecific variation in all the pairs compared. The level of divergence between E. humidus and E. tsukushiensis was relatively low, but even so it was two times higher than that of the intraspecific variation for each species. The phylogenetic tree constructed here showed clear separations of all the species. The results of this study indicate a clear divergence of E. humidus from E. tsukushiensis in spite of the morphological similarity between these two species. Based on the values of nucleotide diversity, the time of divergence between E. humidus and E. tsukushiensis was estimated to be 0.9-1.2 million years ago.